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Cephalometrics
i R THEESENEEFTRL °
TE2  FEE ZTBEMEEA HEEIEEE THE T ANERREE LA
E(F X—Ray BHETHEY » BHEERBEF A HHEBFOPESEARBE & WH
NIEERh A TE 221 HIES i o Down Ll Down £ 75 #7 38 B 3 &l € HL8% %2
GEEEIHAER 5 7 16t {0 B £ 0 Paliay BANBIES o EEHEEEMPERE -
B Ca%at T a9 28 M o 1922 & Pacini B 1A It #% » LB. Highey » H.I. Margolis * W.L.
FIRFE Tracing Paper F{E:HBIMEE 7B Wylie * Donovan * R. Reidel * V. Sassouni °
ETEER LR E A o 1931 £ A7 F 2 C.C. Steiner * C.H. Tweed * T.M. Graber °
% B.H. Broadbent % & A Hofrath /i /\%é S.E. Coben * R.A. Holdaway * J.R. Jaraback
B [R50 2 B LU BREE ok R BB IR i — 7 » RW. Ricketts £ A TEE » RER D
7E T #.0 X—Ray w‘i%%‘E“EE’—]{H#TjFﬁ@B"J FrEEmMAE » SHEERERARE » MESEFREH
EB BRI ETHBEY I HE FAA AR AR A E BN E AT o
(Cephalostats) © Heh [l Down K5 #HE » HZERER @&
BAg . BEBIE AR 2l BETEF—%
1929 % 5 H Broadbent {#+-7£ Angle 9 B4 5948 2] » BIF Steiner * Tweed * Rick-
Rz Ea® L BEFMBHESR X B etts DT ©
B LA 7E \RER M SEE 2 B RRE o ik C.C. Steiner B977 tr e %
» B.H. Broadbent * J.H. Scatt * A.G. Brodie 1. #RIEE AT o
» AB. Bjork * SE. Coben * D.E. Enlow ° 2. PE R RART i o
ML. Moss * TM. Graber * RM. Ricketts 3 (RTRKE RATET & ©
% o AL NEF AEATHR X RH 4. BB 1E H0kAg B IR ©
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R.M. Ricketts Fl| F & [E 16 5 7 HIRE K
HRLET RN ATE Tl ~ IR
BORERY A BER » LB - ftet
= R R RIS A LR o
Tweed =AW 5 Wik

F.M.A.——Frankfort mandibular plane
angle

LM.P.A.——Mandibular incisor plane
angle

FM.IA ——Frankfort mandibular in-

cisor angle

FMA FMIA

IMPA

TweedAIBIEREERT :
LRZEMF ARLE o (Stability of de-
ntures after treatment)
2. FEREAT1E A M o (Healthy mouth tis-
sues)
3. B 2 K9 MH "8 2h € (An efficient
chewning mechanism)
4. FEAFAMBIEAIR o (The best ba-
lance and harmony of facial lines)
REEE LR KRS THYEE
Wl TSR T#%ACH 0 IMPA fIERS 90+ 5 B
AR IE R BIE Bl F &% o
NH=MARAGRE

FMA =25 E ks FMIA=68 &

FMA =30 E K FMIA=65 &

FMA =20 E I FMIA TNRE#E:E 94 B o
it FMIA % 66 to 80 £ o

Idea (5=l FMA 25 & » FMIA 65

B FRB FtH 14

B IMPA 90 - HEREAK :

THRUEAEEE (B ) B 1on/2.5
X2=08 BELTAVIEOHEEE ( AERL
) BEN(FMIA—FMIA'=) o

Tweed A THFNIERENTLEHHER
TR R E EE I RA7 (arch length discre-
pancy) BHFEEHE » —fRLIZE 4mll FBHT
» 4mmEA T RIEHF o
TITERE .

1. ¥ (Characterization)

2. H#t: (Comparison)

3. A] 73 89 ( Classification )

4. 3@ H: (Communication)

W BHERXBRBEINE BT
211555 3 -3

LBETRARBE RN -

2. HE T ISRV RO BUR S 88 o

. HBNERAENES

4. BY9EE s R B A AT Sk R it A9 R Y o
5. BHHBERMN o

6. R IE TR R LATAT & o

7. SREAH SIS AR 2B o
Cephalometric #J Landmarks(26 Points) :
(Fig.1)

(S)Sella Turcica, (N)Nasion, (Or)Orbi-
tale, (Ans)Anterior nasal spine, (A)Point
A, (U-1S)Upper  incisal  surface,
(U-1E)Upper incisal edge, (U-1A)Upper
incisal apex, (Mo)Molare, (L—1S)Lower in-
cisal surface, (L—1E)Lower incisal edge,
(L-1A)Lower incisal apex, (B)Point B,
(Pog)Pogonion, (Gn)Gnathion, (Me)Men-
ton, (D)Point D, (Mt)Mandibular plane tan-
gent, (Go)Gonion, (Rt)Ramus tangent,
(Ar)Articulare, (Po)Porion, (Pc)Posterior
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‘\
} Condyle, (Cd)Condyle, (Ptm)Ptergomaxil-
1 lary fissure, (Pns)Posterior nasal spine
FERHRIRL - JEE EAFRIER ARG - R
RERTH

(S) : B Sella Turcica @Ak IE &AL

#h o
(Bo) : RETRBREIFERIABACH, o
(Po) : B Ear—Rod f97E X—Ray f#1°%&

|

]
1

? BEER - H o
L (A BT ERARENEE TR
%5 o

EERETHS . (Fig2)

1. S—N Plane 2.F-H Plane 3. Palate
plane 4. Occlusal plane ( =R ) 5.
Mandibular plane ( H=5#% ) 6.Ramus
plane 7. A—B plane 8. Facial plane 9.

Fig2. The reference planes in Cepha

lometrics.

Fig3. The “18” most frequently determined

Figl. The Cephalometric landmarks used

in present study. angles in analysis .
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Y—axis
Downs 7 #7112 : (Fig.3 & Fig4)

1948 4 » Hrh Ll F-H Plane B % H
' T EHASHE o wiER 5 H B AR A
T R o
(a)Skeletal pattern

1) AT £ (facial angle)

2) EFAEME
N-A B A-PHZHA U AMRE
EERKFHEHERE » A B Facial
plane FiI 7R IE » SRl AR 130 egHE
AR TR E o

3) A-B T 1l A (A-B plane angle) 74
A—-B plane 2 facial plane A97%2 £ o B
I A BEESNBAME 0 RZAIMH
K o

4) T3E T # F M A (F-H plane to man-
dibular plane angle) & Tweed $2{8%
M 45 L ERITREAE o BN RS
{7l o

5)Y #hf(Y—axis angle) B# S E Gn By
HAFE F—H Plane & » 21 THEE
BT HEFHREE o

(b)Denture pattern
1) W & 7 {8 # A (cant' of occlusal
plane angle) il % facial angle K f5 8l
W& TR F—H Plane 22 A B#/) o

2) LTSRN 6 e B E A A (U-1 to L-1
interincisal angle)

3) TR Tk R T SARTEE EA A (L-1
to mandibular plane angle) Tweed L\
BIA 90+ —5E iR A o

4) W5 7F B T SERT BT A E A A (L-1 to
EHEAE

(angle of convexity) » EJ

occlusal plane angle) i

fiz o

FRB Bt 16

5) b 8 i 8 % i B (distance U-1 to
A=P plane) 5B B > ESADYIEAIY)
Vi (IS ) F| A—P line A9BE 8 o
Northwestern Analysis(Fig.3a, Fig.4)
(a)Skeletal pattern
1) EFAZEHE | A Downs ¥ o
2) & F 78 65 HE XL K B 6% (apical base re-
: L S—N plane B A #FH
5 (1)#5 SNA(2)f5 SNB(3)f5 ANB(4)
S—N plane to mandibular plane angle
FHE L TREKBHRERE o
3) T 58 T # 7 i & # 8 (inclination of
. S—N plane H
mandibular plane 932 o

lationship)

mandibular plane)

(b)Denture pattern
1) S—N plane 2 384 65 s A5 75 A (
i)
2) L—1 to mandibular plane angle: same
as downs
(3) L—1 to Occlusal plane angle : £
downs FTifIE9HE R BN S H 6k o
4) U-1 to L—1 interincisal angle: same
as downs
5) BRI HIZE L78Y) ¢ V) v sUE Ay BE
(distance U~1 to N—P Plane)
A 71 M # downs and northwestern /i
B R — M EE 5 o LERERR ST
(Dimentional linear anaylsis)
RWELRRERIAR  SFBEE o
Dimentional linear analysis B9+ B & .
(Fig.5)
1) N=S(Anterior cranial length)
2) N—Me(Total facial height)
3) N—Ans(Anterior upper facial height)
4) Ans—Me(Anterior lower facial height)
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Figd. The “18” most frequently determined

angles in analysis .

Figb. M="Effective” mandibular length in-

crease

V,=Plate descent

V,=Maxillary molar descent

5 V3;=Mandibular molar ascent
v: Figh. Linear measurements by Sakamoto If M=V, +V,+ V; then the man-
3 —Miura—Ilizuka method. dibular planes remain parallel

F1E FEERB BtE 17




5)S’=Ptm’(S to Ptm distance)

6) A’=Ptm’(Maxillary length)

7) Ptm'—Ms(Maxillary length of post-
erior of molars)

8) A’—Ms(Maxillary basal bone length)

9) Is—Is'(Maxillary anterior dental
height)

10)Mo—Ms(Maxillary posterior dental
height)

11)Is—Mo(Maxillary dental length)

12) Gn—Cd(Mandibular length)

13)Pog’—Go(Mandibular body length)

14)Cd—Go(Ramus height)

15)Ii-Ii(Mandibular ~ anterior ~dental

height)

16)Mo—Mi(mandibular posterior dental
height)

17)Ti-Mo(Mandibular ~ dental ~ arch
length) ‘

Steiner 34  Table 1

HEER B R ITER » GG AE Rt
B FEEFEP AT LT RE TR A/  FigE
Il S AR ELEMMCE - EimREs T
7 » ZREME BB 5 Hrik o

Steiner(1953) » LA {5 Case & » $13
—RRERETELERBAG 2N REES
ANB 2 > U-1to NA : 4mn * ( angle 22
) »L-1to NB : 4mm (angle 22 ) » &
X TE(E o

Steiner 77 fTEE B A FNIE > B
BAHRE » 3 155 » K%L Chevron(diag-
ram) REGE B > Ll Box score Bk EH
FALE » FHEHE (anchorage) » HE RS
& o

Chevron A5t E % ©

T8 FEB Ft# 18
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% These estimales are useful as guides but
they must be modified for individuals.
OD.U: by UESATO. KINOSHITA.
KAWAMOTO. KOYAMA. NAKANISHI

Pog to NB 9B EZLTE .
0==05=+015%206——1.034:0:55:1:0=—=2.0
+1.0
2028105 ISR 5o (0S5 885 0=——710)
+2
Holdaway ratio d=e ; f=e—(c—b)
(b+f)/2=g; (c+e)/2=h
Box score A5 .
1) L-1 is out of good arch form : &%
fE RN B 4 B A B EEF £ Tracing
paper b AT H i — §iT e LB RE 5T o
2) Arch length discrepancy : 7 B #iliE B
BHERTE o
avaliable arch length i require arch
length 2% » BZERBIBIEE » #
ARIRBATE o
3) Relocation of lower incisor : & F584)
HRAENEBRELBREEMENER
# > 8% B Chevron E goal-problem
B9 L-1 to NB(mm) Z 2R (F2)
BEEABAE RZ
4) Curve of Spee : 7t levelling ;@29 fit




Case No. Name
CEPHALOMETRIC ANALYSIS
STEINER
Ref. Norm. Ref. Norm.
(Steiner) (0.D.U)
SNA (angle) 82" 80°
SNB (angle) 80° 77*
ANB fangle) 2° 3"
SND (angle) 76" 75°
1 to NA (mm) 4 4
1 to NA (angle) 22 23°
1 to NB (mm) 4 5
1 to NB (angle) 25 26°
Po to NB (mm) Estadtished 2
Po & 1 to NB (Difference) Varies 3
flito 1 (angle) 131° 128°
Occl to SN (angle) 14° 18°
GoGn to SN (angle) 32 34°
BL (mm) 51 47
SE (mm) 22 21
Soft tissue line )
3 [ 3 width (mm)
4 | 4 width (mm)
6 | 6 width (mm)
E|E present
Tooth Size Relationship ‘haesy [6=11%[12=91%|6= %]|12=
Arch Length Discrepancy

(mm)

BACK

FRONT

[T is out
of good arch form

=

«—6— LOWER ARCH +

Discrepancy

Relocation 1

Curve of Spee

Relocation 6

Expansion

E Space

Intermaxillary
Extra-Oral

Extraction

Totals

Net

wIiq0ig

* These estimates are useful as guides

0.D.U : Standard : by UESATO. KINOSHITA. KAWAMOTO. KOYAMA. NAKANISHI
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but they must be modified for individuals.
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ZHMTIRE - BTSRRI EE R
BRI E e - RS
i » curve FITFIE B E 51| F4E (LBAER S
1.1 BB

5) Relocation of lower first molar © f& T
HE — KA OERR R ERE
B o HLAERIE(E ©

6) Expansion : 1§ F3AE 715 A BIE
RIS - —REARERERER
9o

7)E space : H_FLHEBFRS"+4m”
» HAIB“0” » JRE Leeway Space 9
FIH o

8) Intermaxillary elastics : f§7E Class Il
FEaBAtRAT Case ' BB TEREHE
B %18 A Class Il elastics REB IE »
anchorage & %48 ( —4mn ) B9 & » i
&l o B Class Il elastics T5H5—
KAEGETTHEE  AF A 2o

R 4mm > B E(E o
9) Extraction space : P bE#IfEFIHE K
4mm BUBHTE > —MHFSBRIRPIARE
FIR2 » Her g AR loss » BARALL
A4 EE IR A0 Head gear (facebow * J-
hook ) % AT B4 1l anchorage loss 8 ] |
F#9 Space Bt% 4L » BIIEfEKX ©
10) Total fEE % ENet FERE » LIt
AIFIBTHT R EE ©
% Box Score f57c % & — K H#ITE L
BEORETHFEAERENERRE I
Molar Relocation 2 mm * Bl A {8 1 mm » GC7E
Molar [[3& /06 » 1M Extraction space loss 5
mm * B8 2.5 mm > FEFE Molar ET/DUR * &
#% Molar Net B 1.5 mm o JLEDEI7E L case °
EEEFIRMBERE - AAERS RE
Loss anchorage 1.5 mn(saving space) ©
Superimposed headfilm tracings(Fig.7~11)
A B9 Cephalometric superimpose *

I18
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Fig7. [NORMAL GROWTH]

Nasion moves forward about the
same amount as “A” point. Palate-
descends parallel vertically, 1/3rd of
the total vertical growth. Maxillary
alveolus grows vertically 1/3rd of
total vertical. Mandibular alveolus
grows vertically 1/3rd of total
vertical. The horizontal component
(increased mandibular length) equals
the total of the three vertical compo-
nents, the chin travels down the Y
axis and the lower border of the
mandible remains parllel to the ori-

ginal.



- Fig8. FACIAL ELONGATING MECHA-

NICS

This is often the appearance,
cephlometrically, of a treated Class
[I four bicuspid extraction case
(when cervical face bow is used) Pa-
late drops down in front. Down-
ward and backward pull on upper
molars and adjustment sutures cause
the maxillary bone to rotate. Upper
molars are moved vertically carrying
alveolar  structure  with  them.
Anterior teeth are pulled vertically to
close the anterior open bite created
by the increased vertical. Y axis
opens. Mandible rotates open be-
cause total vertical growth is greater
than increased mandibular length.
“A” point far back. “B” point not

far forward.

DEPRESSING MECHANICS
Appearance, cephlometrically, of
a treated Class [l four bicuspid ex-
traction case when depressing
mechanics are used. Palate de-
scends  vertically  parallel ~ with
original. Vertical descent of upper
buccal segments is restricted. Upper
anteriors may be depressed. Verti-
cal ascent of lower teeth is slowed.
Y axis closed. Mandible rotated
closed because total vertical is less
than increased mandibular length.
“A” point did not come forward.

“B” point came forward.

I1E LB FtH 2

ORTHODONTICS




B3 15 3L

I18

Figlo  SUPER GROWTH
Palate drops down posteriorly.
Y axis closes. Mandible rotates
close because total of three vertical
growth components is less than in-

creased mandibular length.

Figll. FINAL GROWTH
Vertical growth stops, but man-
dible (longbone) grows more. Y
axis closes. Mandible rotates closed.
Facial profile flattens, chin becomes
more prominent and lower anteriors

often crowd.

FRB BLH 2

ER—ZER2ELE  AABEEREETE
8 HEFRLRAF 95%  FTULS-N EREE&EZE
B HERR » (B Nasion BHE A » FHATIS
B € B » the sphenoid one, the ethmoid
bone, cribriform plate and the poster part of
the frontal bone BHE TR E K N Bl su-
perimpose 3 reference line ©

#8 | . Superimpose on cranial base at Sel-
la and look at BEEMHEATA K o

(A)Look at the mandible.

(1)Pogonion & & & Y-8 T - %
£ AITETHRTEELTTRERS - A
Pogonion I Palate & Maxillary and man-
dibular alveolar areas 89X & f8F1 % A 8 E T
58 ‘B & (increase of effective mandibular
length)

(2) y— ®f /£ & open(mandible rotate
open) ? & B EEKZR KRR TEE R
A o

(3) Y= # /& & Close(mandle rotate
colse) ? REEAIEE KR NRTHE R
il o

(B)Look at palate.

(1)Palate plane /& 7 B[R 3B F 1T F /&
REZBBIEE o

(2)Palate plane f& & 1] tip down ? 7EH9
EABE TR o 6 LFAEEE - FiEL8
{E F 11 ¥ 89 5 (a) Cervical face bow to up-
per molars * (b) Cervical headgear to upper
anteriors * (¢) High pull facebow to upper
molars in connjunction with Class [l elas-
tics. LA L& RIS BAERT 510 TR » RIEEMEE
RS STRER o

(3)Palate plane &% [[)% tip down ? A
1756 B & “Super growth” f& JERE LLEE IE /5 i
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e
L WENHEGERRENER  —RE
. B8 B 5’ headgear 12 % 14 /DRI & (£
“A"EHE IERIETAR o
| (C)EEE Palate BB EH TR - ERE
BT EE ARG - FEAR I R NmwEE s
- FEERRFLE -
A 11 : Palate plane -A9E & HH#; o (ANS,
PNS, soperior and lingual surfaces of the
-~ palate) °
(A)Look at the Upper molars
] (1)upper molars =& HEE T ? IEHH
FREERZER palate TREE[R o
(2)% E THEE LM palate TREE » BIZE
REERB R RIE N + SRS R AT AER o) 5
- Cervical face bow (b)#£ & & {E#if Anchorage
"‘ preparation FF i il Class [l elastics (¢){# F
Cross elastics in the buccal segments °
(3)upper molars #f F¢ 1~ A7 15 B B LR
kKB EE o ERGEEIE » FTREAME ()
3 high pull facebow * (b) palate bar that ton-
* gue hits upper swallowing * (¢) a mature
mouth with strong musculature °
(4)upper molars &% A [ §i % ? 38 F &
| @R -
J (5)upper molars & & A [ ? %5 H Hl
\ BJAEE(E () Class 11 elastics * (b) extra oral
anchorage H.H tuberosity area & fi# .0 %
& o
(B)Look at upper anteriors.
, (1)upper anteriors ‘£ & A T ? EERE G
- AR R — BN (close bite) + FIPIA A E
- BT R T R IR IR B (a) ¥ A high pull
headgear B {# H class Il elastics (b)7% &N
i 7F 22 16 IR B o R K B T 8 A 8 BRI

(open bite) 5 T i #5 HE B 5 58 4 @ B (5
I £ T4 A (up and down elastics) »
(c)ff H low pull headgear #* L5871 ES ©

(2) upper anteriors &= & H % B T
(depress) ? (a) T 78 i1l ¢ {F B A S PRRF A B &
HEE T A8 (because gable bent) o (b)7EAY
ANEFIRERBIERHARE - B &R 1E
THEEHEANEE T EETEER T o

B)FIEEE T 8 Torque £ EEE ? FE
BIF B EECT aEM L E) ?
ABRI - Z(F 58 T % K& T 58 Symphysis &
{84 FZ B 18 B ] (cortical plate) » 58 3 KH &
PREM TRE S ERTE -

(A)Look at the lower molars.

WEMREEEEMEM LR (ascend
vertically) ? 1E % 9 #& # & (alveolar struc-
ture) X RAFF I Palate BEMFZHE o

QEHEERE L AMEE K Palate £E
TROEE? EFRE > TERER : @FA
Class II elastics f* — f& & {F #f anchorage
preparation A5 T 78 & 71 5 o (b) & 48 fb
(leveling) — 7 ##9 curve of spee » (c){f FI &
B AR F 8 (vertical elastics) ©

QHEEGRMILEFEEMHIE » HER)
A Class [l elastics ;4T Anchorage prepa-
ration ( S ) o (b)fF A REIEA AT T 78 E Al
5 #% (lingual arch) » (c) & B BR B (F FH SE0E
(chin cup) » RFEFEHENKETE L > AF—R
SEENEIMIIL » (e) LFREAAH » I EW G {8 T 58
a1 o

(4)TFAF R AR S ? EFEBRET
BRI R FIRA SR ©

B)THEEHETMER ? LFER QA
Class Il elasttics (b)& F 5826518 A 2 g4 /&
{1 T 58 headgear © '

B FR8 FtH 23




Border movcements of the mandible recorded

in a sagittal plane(see taxi).

(B)Look at lower anteriors.

() T7ENE R ARk ? A AP A ER
 BFARETENEEEE EROETY ° &
BHIFEATRE R (@) A class Il elastics FeAR
B F Reverse curve in buccal segments * (b)
PRI B 2 B 22 1B B A T S N T B PG
A £ T KA (up and down elastics) 3& A%,

e EEB FtH 24

TIARTEER o

Q)TN RA A FEEFR ? HIREAEE
T FA(F reverse curve * MiH —5R AW ALK
IEBERIFRIRE S (B RIERREAN ) o

(3) FFARIBE & A tipping EH ? R ERE
e ? TERNEE SR EAEMN LR L EEE
BE o
Functional analysis : (Fig.12)

BrE o R FIH TR AL (CO) R F
FAL 57 (Rest position) R Cephaolmet-
rics (FEH& » FH TRER+ » THOFEL
GBS ZEHREREERE o

BMUSHE LS ERE S-NFHS
HENGE

00 G SN S VA S S L ahP g vl

21 . TRy T SA-R YY) o

3)GN : LA (ZEFH Gnathion o

4)GN’ : LAY Gnathion °

A [['-SN MILZRBIEFR & BHFHHE
76.59 0 RERER 1204 B - EELTH
i) > BIZEREREY TFRRIZE > k2 0 BIATHE
BEREE LR ( THRILKE ) °

DGn"-DGn ( BB ) LR BEFR &
WP 15(E 0.95mmFEHE(RZE 0.82mm » & [k
W EHIERK > BEBEE KAIE S Over closure
IREE » ENEREERER &M o

LL_E PRI RE 75477 P 51 B IE 4% i L > W]
STV & PASA R & (closure pathway) & & H
feli o

M & ot $ A E A8 it
KRR & i+
B A& ES A8 A TR
FABESHETTR




